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Subject: German Textile Processing and
Equipment.

ObJect:, 15 investigate the textile dying;

printing, and finishing industry _
and obtain infoprmation concerning NP
methods, materitls znd equipment,

Plants'ViSited and Personhel Interviewed:

 Wirtembergische Cattunmanufactur 4_ -

in Heidenhein.

Mr, Curt Scheffler -~ Director

¥pr, ¥ilhelm Maugh - "

Mr., Lewesch - Colorist
(Superintendent)

Neue Augsburger Kattunfabrik in

Augsburg.

Mr. Pritz Piepenburg - Director

Doe, Hans Engelmann - Director

Mr, Pranz Fohrmann -~ Director

Heinrich Habig in Herdecke - Ruhr,

. Dr, Habig - Director
Mr. Leo Habig - Director

Bleicherei Uhingen AG. in Uhingen.
Dr, Pritz Blezinger - Director
_Schlieper & Baum ir Vuppertal,

Mr., Baum -~ Director
Dr. Doring . - Chemist

* Verseidage in Crefeld.

Mr, Klemm .
br. Zomtogel

General: The plants visited and personnel in-
- terviewed gave 8 good cross section :
of the textile finishing industry in -

Germany, with the emphasis on printing

. -1 -
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plants. The review of processes and
equipment will be in the normal pro-
 cefure of cloth going through a mill.

- At the present time it has not
been possible to visit such manmufao-
turers of equipment, as Haubold,
Zittaeu and a few others. Vhile it is
doubtful 1f they have produced any
nev ejuipment during the past few years
ther well could have had some new de-

- velapments as far as the blue print
stage. -

Processes_Prior_to Dyeing:

¥

Nothing new was noted nor new
developments planned in the handling
of cotton. The fabric was singed on
rerular gas or gas heated hot plate

- singers, impregnated with an enzyme
» and alloved to stand in bins before
going to the keirs, Some of the -
steeping bins were lined with »norce-
1ain brick. Keirs used are standard
i with center ripe. Some mills still
employ the double boil with goods
remeining in the keir between 16 and
o4 hours. Occasional use is made of
the horizontal keir, due to the fact

that the keir can be kepy in
continuously. The goods %eingogggagion

on trucks which are prepared or un-
loaded, while a set of loaded trucks are
in the keir. This t;ve boiling was
only used for goods to be printed on
white grounds, as it had been found
that cloth bolled off in this manner
was not suitable for dyeing solid
“ shades, espacially vats. The majority -
~  of the bleaching is done with chlo-
. rine, some yarn dyed fTabrics were
peroxide bleached but the use of peroxide
S "does not seem to have been large. :
T Yuch of the equipment in the bleach .
houses is #2d and does not show any
attempt to modernize. Only one plant
was using a piler system and it was of
their own construction end design.
: Others were storing in bins after im-
- pregnating with chemic, Some were

a s d
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~ ‘using sulphuric acid, others sodium
1 bisulphite as an anti-chlor. ¥ashers

: were standard trpe rope, either
fully vertical or semi horizontzl, One
: interesting set up had the rashers set
3 over a stream which flowed under the
mill and assured an excellent ~wash.,
4 Mercerizing is done entirely on Heber—... .
{ l2in » Zittau chainless machines,
None of the mills visited had mercerizing
frames and reportedly, mercerizing on :
frames has been completely abandoned in ~—
Germany. Dr;ing was done on 4ry cans
or dry box enclosed clip or pin frames.

Rayon has been consdered as a8
cotton substitute and much of the hand-
ling of it has been done with this thought
in mind. Some of it was actually keir
boiled and all mills give practically
every yard they run a chlorine bleach.
Most spuns contain starch size vhich
requires an - enzyme treatment, so all
spuns are so treated. A typical rayon
set up in one of the mills is herewith
described. The equipment was guite nev,
all of wood and all cf their own design
and construction. In princirle, the
procedure was the same in other mills. .
Crepes (all rayon) and Bemberg triple
sheers valled "Lavable" ere given a
treatmegt with & weak czustic solution,
: - about 3 be, on 8 drum or drums at full
A width and allowed to remain full width
4 on a belt which is travelling through
the caustic solution,

PP T -5 ~eribae A I A

s

a1 ]

The cloth then is roped znd fed ’
through a8 series of machines ressembling
small Rodney Hunt washers except that
they are narrower at the bottom than

+ et the top. They were separated into
compartments end the strands passed
through porcelain pot eyes rather than
bars or & rake. The procedure by ma-
chine was water wash, chlorine bleach,
anti chlor, water, 3 soapings, end rinse.

"P?he bleach was controlled es to ective
chlorine content. This range operates
at & speed of about 50 meters per minute.

All -ereres are'embossed before boil
off usually with & pattern similar to the
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“Tree hark" one.

In the case of spun rayon, they
are Tirst given an enzyme on a small
rove washer then piled lateraly in
a U box on e moving slatted belt which
geve the goods about one hour with " |
the enz;me in it, and processed the
same &3 the creres.

The onl+ reason civen for btlea- ————

ahing was that they obtained a better
white, both for a white ground in .
printing or when they had & white Qis-
charge effect. EBxamrles of their work
which were examined, 4id not bear this
out. In fact the whiteness of the :
geround in a orint received considerable
2ttention and work to imrrove it was
carried out by I.G. Farben. They found '
that white grounds could be considerably
improved by anplying & flourescent E
white materia) to the fabric in the
finishing oneration , '

Tt svnears that the idea of blea—
chine ravon originally arose fron the . -
fact that it was considered as & sub- '
stitute for cotton and mot for silk and

their thinking was guided accordingly;;-(_ 

There was no evidence that the cloth
from the weavers was so dirty as to -
resuire universal bleaching. About -
one year before the end of the war all
bleeching of rayons was stonped, by
governnent order, in an attempt to
lengthen the life of the fabries.

No saponification of mixed _
. viscose znd acetate fabrics was en-
-~ _countered 3nd all persons quired said
it had been tried but was not successful.
They @id not thirX it was a good thing
to 8o gnd had had so much trouble with it
that they refused to handle any febric in
this manner. .

v

Cotton Dyeing:

- This is very largely vat dveing,
%he I.G. Farben have done a good Job
of selling everone on the desirablity
of having fabries,which were "Indanthre-

.

ne" dyed. There is therefore not a gregle wn o priensk
. . DATE: AUG 1999
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defl of vardage 4one with_direct
colors, “uch &s direct colors madded
on. The "Yndirosol" @res are extensive-
ly used for the produltion of light
~hades. Waphtols, Rzpidogens, =nd the
Fast Color Szltz are much used z2nd some
Sulrhur and Diaszotized ~2olors are em—
rloyred. ' - '

A fevw military items -ere dved ith
Sulphur colors, particulsrly fubriecs ;
thet were used to mtke knarzacks,

All vzt dreing i: done entirely on
the 3Jig or by the pad-Jipg method. 1Mo
continuous methods “*ere encountered cnd
aprarently no work hzs been done to de-
velor such methods, If there has, it did
not get 2s far &5 the mills doing the
work. ' used
: Auntomstic Jigs are extensively, eguip-
ved with differential drive machanisms,
They are automatic in that ther reversze
them selves end con be set to stop after
running e given number of ends. Ouite a
fer of them are the product of Senninger
in Switgerland. L :

Mznr are equipped with 2 third beam
roll which is suspended between the two -

- repuler enes and st e higher level. Eoth

ends of this roll ere geered into &

rachet and it may be cranked into a nosition
so that it excerts its weirht on the cloth
as the end is being run and the roll builds ur.
fin.this way a machznical syueezing action
takes place end helps venetration of the

" dve liaguor into the fiber. It is also -
" helpfull when fabrics,are being run on &
Jigythat have selvages that tend to pile

ﬁads-are old stvle and nothing

" approaching the Hiero set or hydraulic

controled machines hss been seen. Rolls;

- are smzll and entirely hand set. The
- ppeference iz to use & hard rubber
-~ bottom roll znd a soft rubber tor roll.

. ®verr plant is equipred with a
continmous dreing range, vsed meainly

. for applying Indigosols. “tandard machines
consist of a pad, and 4 full idth flczt

waching range, with rollers suspended over
the tirst few boxes for aireating. the goads.
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The first two boxee in the range sre

mede of Vo°d| or 't':°°d| deed linedo‘

The balerce of the boxes are made of
iron. Tte nip rolls between boxes are
individuelly motor driven with comgense tor
controlss Ner pechines of this type are
very well built,

Some mills heve enclosed their jige by
building glass windowed caeses around
thems They cleimed better resulte and
more even shades were obtained then vwhen
they were oleratirig without enclosures.

fuct reyon is vet dyed and is done in

the same menner ae cotton. Rayon crepes
and other fabries are dyed in the beek ar
reel. Most of the dye reels ere small,
they do mot dye over ten or tvelve pleces
et the most, per mechine. & ten foot dye
reel is the largest observed. Many are all
vood but some are procelein lined jobs,
including porceiain topped slais on the

" peels. These ere unsetisfectory meinly -

because tbe porcelain becomes rough in a
fer years, and chefes the cloth. Some
plents Led a few steinless steel lined
boxes, which were considered the best. Ro

i

eelf susteined mechines were seen. XInclosed

types ere used by some of the mills. These
are of their own construction end range
from elaborate affairs with gless doors to
crude covers or hoods suspended over the
machines. ' '

4 new form of box was developed by

one printing mill, wtich haed four of them in

operetion.

e - w—rm e .

Fexto RATED
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~ The box was constructed of wnod with
a8 Monel Yining having & trowgh in tke
! center and runnine the length of the
' box. This trough was covered svith 2
perferated sheet of ronel and contaned
the stear line snd water line. The
front section was raized up zné ma2de iz .
shallow as possible and the pin rail ° |
was rlaced ot the front of the box. The
"dewth of the box, from front to back,
was foreshortened by the width of the
color section. Color 2nd chemicals were -——
placed in a large funned connected to tlLe
steam 1ine and —~team injected. The bozes .
they had built contained 1200 liters as
, compared to 4000 liters in & conventional
; - ) box of the same size 2nd cloth capacity.
3 . : The saving in steam and materials is
4 ' ' obvious. The eguipment was in oreration
and arveared to be very rractical,

B et L R MR PN L <
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Continuous or endless dyeing in

the reel had been tried by a few plants
but wes not considered practiczl znd
«xas sbandoned. Ho dve reels vwere seen
that had been equiped to onerate in
this manner. One plant had set ur &
continvous diazotizing =né develoring
renge for black and navy shades. They
were, however, doing the dyeing in sincle
strands in separate machines =nd there-

_ fore having to sew the pieces together

' before going through the continuous
range. This rlant was considered one of the
most modern in Germany and the machine
was considered guite & forward step in
the continuous handling of cloth. This

. particuler mill had 170 dre reels all

{ ' of vhich were equived with thermostate

_ to control the temnerature. They had exrerimente-
with quite 2 few tyres before finding one
which was suitable.

Wy

(e B e o

S ey A e

3 Extraction of water from the cloth

4 - atter dyeing is being done b; the three
' conventional mathods, centrifically, by

3 squeezing, or by vacuum extractors,’ Some

] of the vacnunm pumps creote a vacuum
1 ' hrdrenlicly rether then mechanizally.

A1l drehouses hnve the aniversal
problem of ventilation. Attemnts to
handle it are much the same here 2s in
+he Statec. Rither enclose the machines

APPROVED FOR RELEASE
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Drying:

- along either line.

and reduce the heat und wmoisture
content of the atmosphere or exhaust
the moist hot air from the room.
Nothing new or unusual was observed

Cotton is either can dried or frame
dried on dry box enclosed franmes.

Rayon is mainly dried on dry box en-
closed frames. There is an important
and interesting point however in re-
gard to the frame drying of both cotton
znd rayons and that is that extensive

- —

. wuse is made of the pin frame. The most

modern type of long frame in this country - )
is a combination c}ip and pin frame, eguipped
with automatic overfeeds for the pins, '
electriczl guiders and width regulators,

. No weft straiptners were observed. The

following sketch shows the arrangement of
clip and pins , .

: » Normnv

;w”/' Clip

The flash plates at the entering end
are used when running with the clips
snd are removed when using the pins,

The latest piece of equipment of this

type is built by Kranz of Aehgn.

The procedure for drying is to

- ymn cottons on the pins when shrinkage

control is desired. Tn fact the use of
pin fremes for cotton has been exten-
sively used to approach the results
obtained by Sanforizing. Results are not

" as good as vhen a fabric has been pro-
perly scnforized. All rayon crepes and

sheers are pin frame dried at all
times, unless they are dried in loop
or net driers, which are used occasio-
nally in some plants. The use of the

loop or met arier 1s a matter of choice

of operating personnel but it is

4 APPROVED FOR RELEASE
-8 - . DATE:AUG 1999

/5



Bt R Tl @ B T

- oo

Ly

B

S AP P

S D 00 ol I S st S A B S A L2 B Al AL Wl 300 e - R N i MRS

'ﬂ

”

apparently the universel orinion

that final dryinz =zfter finishing

should be on pin frames. Spun r£2yon
fabrics zre handled in diff:rent

weys depending on the ideas of ticee

in charge, They arc not dried on canal

at any time nor in ezny mill, unless oo,
a few booster cens in front of s&. long ’
frare range.

The subject of dAryine rayons hos - -———
been given considerzble ctteniiun in
this country and agreemcnt has been
reached by all concerned that they e’
not be subjected to high temperatures..
By high Bemperatures they mean, not excae- .
ding 110° Centrigrade or 230 Fahrenhefti.
The reasoning behind this insistance &
low temperature drying is that the hizh
temperztures damage the synthetic fibhers
and detract from their weaprabilitr.
Therefore much of their drying eguipnent
is large, frames run 12C feet in length &uf
gre considered still toc shoust to cive

‘operating speeds desired, anld drying

chambers behind rrint machines =re all
large. One mill had a dry box enclaner
frame which did attzain hichly operating
sveed but the frame was 200 feet long. '
Tt is of course not the high heat .a
itzelf, which ther are conz=rnatapont
but rather the effect of it on bonie

dry goods. High temperature nplu~ hich
overating speeds, vwhich leave 6 % to

8 72 of moisture in the goods meet wil™
their epproval, But they say how do

you control such an operation, any

slow down will overdry and damage the
fiber. Also they feel it is unwise to
batch up on rollg after such a drying
an’ reotain the high heat in the roll.
Another argument advanced in favor of L1
low temperciure aryinz, aside from the
damacing factor, is that bettewr prirling

~ surfaces of the fabrics are rroduce ™,

There is an inconcistency in theww

thinking and processing procelvre, .

namely, they chlorine bleach syniiui®le

" fabrics, which at best is a tricky

business as fer as retaininz the full
strength is concerned an? then keer
temperatures down in dryinz to rreservd
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strength., It seems possible that heat

control may have evolved as & coTTaction

¢or bleaching defects, at an early date

when bleaching control was not fully
_excersised. Yeakness of fabric may have

been referred to fiber manufacturers end

the heat angle developed, Further unquify
jnto this matter shounld be made to ascer-
tein what facts and figures have been vroduced
in regard to the etfect of heat on the -
.various rayons.

‘Loop tyne d4ryers in Cermany &are
gimilar to those in the nited States, in
general princiral end design. Some of

_them are so constructed that they will
deliver st the entering end. Such a machine
may be of some advontage vhere a space, OT
shape of building rroblem develOoDs.

An excellent net drier 'was observed
in one mill. This machine had.an indivi-
dual motor drive for each tier, The speed
of the motors on successive nets was )
controled br a light roll hung between the
tiers. ¥Yhen the cloth shrunk in dryring
and tightened up, §t excerted a pull on
the roller which automatically slowed
dovn the motor of the next tier. TLikewise
42 the cloth is too slack the roller
will swing in the opposite direction and
speed up the motor of the next tier.

——

c\
a:::'\ns

Noxmai]

r¢

Cle IR T"GQTEN”
ueP- ExenTiNg
teusien *¥
CowTROM Rorvl-
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Printing: ‘The printing branch of the textile

. jndustry is a3 considerable one. Prints
are popular within the country and.a
very large export trade was carried on.

Pattern -design and styling show
lack of originality end imagination.
A monotonous similiarity ic encountered
throughout the industry and over a
period of years in many of the patterns.
Heavy coverage using small repeats
with many colors has been in vogue.

Standard tvpe print machines ere
used, mainly of German manufacture
with 8 few French machines in the older
plants. Print blankets are longer than
those used in the states. All mills
were using back greys and vhile some
xnew of blanket washers they were of
the ‘opinion they were only snitable
for heavy fabriecs. Vhile painfully
short of cotton znd using back grey
fabrics of many mixed fiberg, such as
rayon snd "flockenbast' (Bast Pibers)
there was no development of any con- o
tinuous type of back grey washing arrzngenents,
This may have been dune to the fact, that
textile eguipment manufactares were making.
war equipment of one kind or another aad
the personnel with the "know how" were
otherwvise engaged. This may account
for the lack of developments in textile
processing equipment of any kind, within
the past few years. The fact that processing
equipment was of low priority, is evident
,and the letest delivery, encountered of
2 piece of enuirment was 194Z,

A1l print machines are equiped
with ary boxes, none were seen with
-~ cans. The boxes were preferred regard-
. less of whether they were running cotton
. or rayon. They are all very large,
usually from floor to ceiling, approxi-
. mately 15 feet, and 18 feet long or lon-
- ger, Everyone 1is of exactly the same
strle, in that the rollers are rlaced
in the box so that there are two lines
of rolls forming & large X, This type
- ot dryer 1s well xnown and used in the
United States, but it is by no means

- 11 - _ APPROVED FOR RELEASE
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universal equipment ﬁs it is here.

- ‘ Numerous tyrpes of engraving for
print rolls apre employed and are
dealt with in a separate report on
'-engravigg. T

g

In the handling of back grers

: at the vrint machine some mills A
: » ‘batch up on rolls if the grey is to ———

© be used over again but plait down .

' 4f the grey is to be washed. It is
therefore possible for the grey ten-
der to lay outbroken seams and damages
and sew or remove bad sections. This '
saves Baving a man making a saparate
operation of inspectimg and repairing
the greys prior to washing. '

WA

A pt et

Most mills use an enzyeme in the
back-grey washing process. to be sure
to rgmove all starches. . : -

Lol

A description of several appliances:
: . for printing machines will be found in
4 , the patent section of this report.

Print_Colors:Practically all types are used, vats
- being predominate. As many of their .
1 patterns are arrlication ones, both on
i rayon 85 well as cotton, full mse is
- made of the possible combinations of
Tndicosols and Rapidogens, 8lso Fast _ ’
_ Color Salts and Naphtols are extemsively
{ used. Some printing with selected Direct
and Acid colors is done on rayon. The
discharge work is of course done entirely
with vats. Pigment printing was alse .
done but lapsed due to the war, which
s 1imited the availability of the binding
- materials. Yost of the vigment work
done by ¥.G. Ferben was with water soluble
binders or water emulsions, such as urea
and melamine formaldehydes and poly vinyl =
acetates., The application of these rignent
colors involved nothing new. The prepara-
tion story of these items is being pre-
_pared by the Chemiczl Team.

T -12 - APRROVED FOR RELEASE
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" Acetate fazbrics have been printed

with the usual acetzate range of co-
lors, plus & few of the basic type.
They have also been rrinted -vith &

new line xnown as "Astrazons", pro- -
duced by 1.G. Farben. These colors -~
are made from the basic groupr but

have much better lizht fastness and
are extremely bright. They may also ————
be applied to rayon znd acetate co

bination fzbries. -

These colors are very important
from 2 military point of view in
that the yellows and reds posess ex-
gellent fluorescent properties. The
fact that they can be aprlied to the
£abric in a water medium would
greatly simplity areing =nd rrinting
of flourescent items needed by
ggarternaster, Signal Corp and Alr

rP.

A list of the colors produced,
application methods &nd fastness pro-

Astrazon Yellow 5
Astrazon Yellow 3
Astrozon Orange -G
Astrozon Orange R
Astrazon Pink PG
Astrazon Red 6B
Actrazon Rlue B
Astrazon Rlue G

aQ

These colors are extremely bright,
posess good fastness to light, very
good tastness to water and washing.
Primnarily developed as rrint colors
they may also be dyed. They are

readily solumble, fast to sublimation

and of high yield.

ipes.

20 - 30 grams are dissolved with
060 —240 * wzter and

13 _ APPROVED FOR RELEASE
- DATE:AUG 1999
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40 - 50 egrams Glyceine A by
) short boiling. This
solution is stirred
into
650 -650 " Senegal or crystal
gum thickening.

" Immediately before

printing
30 - 30 . " Celloxane is added to
the cold printing
e solor e
1 xilo (This is a solution

of a metzl salt).

Thickening for Reductions:

700 grams Semsgal or crystal
' gun thickening
250 "  Yater
30 ¢ Glycine A

co v Celloxane

The above paste arplies to all the
colors with the exception of the
Astrazon Pink FPG. Yhen using this color
the Celloxane must be omitted.

After printing and drying the
printe are steamed for 30 - 45 minutes
in a Cottage steamer without pressure
and with not too moist a steam. They

- gpe then sftertreated, without previous

rinsing, -for about 10 minutes in & bath
containing 3 - 5 grams Katanol YL per
liter, rinsed well and aried.

The chemital composition and :
manufactaring procedure of these colors
is being investigateé® by the Chemical
Teamo . ' - . A
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Licht Scale 1 to 8

Others —- Scale 1 - 5

Lizht

‘Tater

Yashing Sea-'/ater

Astrozon Fairly Very Verv Very Good
Yellow 5G good Good Good 5
to 5 5
Good ——
4 -5
Astrozon Fairly - Very Very Very Long
Yellow 3G Good Good Good 5
_ to 5 5
Good
S 20 S .
Astrozon Modera- Good Good Gond T
Orange G te to to to Vers Goo..
Good Very Very 4 -~ 5
4 Good Good
e 4 - 54 -5
Astrozon Fairly Very Good Very “ood
"Orangze R- Good Good to 5 -
to 5 Very
Good Good
e 4 -5 _ ______b4-5 _ ______
Astrozon Modera- Good Good Vep:s (nod
Pink FG te to to to b3
Good Very Very
4 Good Good
4 - 54 -5
Astrozon Modera- BGood Good  Gcod to
Red 6B te to & &4 Ver:;: Goond
' Good - kE - 5 .
—_— 4 _— e
Astrozon Good Very Good Good to
Blue B to Good  to Very Good
Very 5 Very 4 - 5
Good Good
5 -6 4 -5 e
Astrozon Good Very Good  Good to
Blue G 5 Good to Ver:r Good

5 Very 4 -5
Good
_______ 4 -5 —
- 15 - k APPROVED FOR RELEASE
DATE: AUG 1999
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The water soluble celluloses have
_ been extensively used as rrint gums,
_ Their use was, one of preference in
some cases, and necessity in others,
as natural gums and starches were
scarce,

Print forrmlzs for vats and Indi-
gosols using the soluble celluloses
erpear in the report on Camouflage
Fabrics. _ i

Tudigol is the only padding
compound used either belore or after
printing or both. Padding is done
on a print machine.

REquipment for preparing rrint
pastes are of three varieties, the
colloidal or roller mill , the French
Strainer, which forces the raste
through & screen by means of brushes
and a vacunm strainer. This last )
one is used in nlace of both the ¥prenc
Strainer =2nd straining through cloth.
The equipment consists of = large
funnel with a broad base containing 8
screen, through which the paste is
drawn by meons of a vacuun created in
a chamber under the screen by a vacuum
pump. An improved roller wmill is pro-
duced by the concern of Frnst A, Ttter—
ljein. This consists of & large, vater
cooled, steel drum which revolves under
a flat straight bar. The chamber holding
the paste is set over the drum w#hich ,
revolving at high speed forces the paste
between itself and the £1at straight bar.
The distance between this flat bar and
i - . the arum is sdjustable and very fine
: - milling 19 rossible, The steel used for
; : the face of the drum and the bar is of
; . extreme hardness. To prevent the forma-
tion of lincs in either bar or cylinder,
i : N the eylinder moves from side to side
while running. A machine with a roller
one meter long will mill between 80
and 100 kxilos an hour (Approximately
200 gal.) :

[PPSR L TSR e EA b TR LR S e AL S ) 5“0w¢9w‘;1w*m.p¢ﬁ}”
. !
.
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Some plants pwmaguce considerable
yardage of all vat gdlors-by com-
bining vat and white resists under an
Indigzosol over pad. The pattern and
the padding being aprlied >n the print
machine in one rum with the padding
roller last. Goods zre dried, neutral-
aged for § to 7 minutes and wet de- "~
veloped in the contimmous washer, with
sulphuric acid. Only light colored
grounds or paddings are done by this
method, although some army camouflare
fabrios of one hundred percent cove-
rage and in strong colors were done in

: this manner,
Aging and Steaming:

Agers are, generally speaking,
of the same type as used in the Otates
with some exceptions. One notable
one being an ager with a roller arrange-
ment the same as is emrloyed in the
print dryers. The rollers form a large
X and the cloth forms a box, rrogressing
from the outside toward the center.
The cloth enters the ager in the normdl
way at one end passes over the rolls
to the center where it guns over a - -
_bar or roll set at a 45  angle and o
leaves the ager through an orening in
the side. This type of ager is prin-
cipally msed for cottons as the long
stretch between rolls on the intial
time around would form creases in such
fabrics as crepes. The feature of the
machine is, that at no time, does the
face of the cloth strike a roller. The
~disadvantage is that, unless a large
volume of cloth is ahead of the ager
two men are necessary for its operation.

. : Another type encountered had & -
third set of rolls midway between tor
and bottom and out . of line with the tor
and bottom rolls. This was used for

- crepes, the purpose being to bresk the
long stretch between top and bottom
rolls and so avoid creasing. This ma-
chine had a double arive on it, the
first third of the rolls being &riven -
by one motor, the second two thirds by
another. There was a compensator between
gsections which controlled the speed of

APPROVED FOR RELEASE
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the motor Ariving the first section.

. Another ager of the samec trpe as

devided Into three sections having

- ti'0 compensators. In this w2y shrin-

kage or elongation of the fabrics are
tz2ken care of and they run smoothly.

——’ ."..»'
Arrangement

of rolls

showving

‘position of - ——
extre set. .

Agers constructed of iron frames
and stainless steel sheeting are used
for acid esging. The acids used are
acetic znd formic in a proportion of
1 pert acetic to 2 perts formic.

Variovs attemnts to keep the
temrerature down by dampening the
eloth have been mede with atomizers
and have found some use. Hovwever the
best method developed for keening &
uniform condition of the steam tempe-

"~ psture has been the use of & cooling .

tower. This is simply a metal “tower
set up along side of the ager and connec-
ted with the inroming steam line. Super-
heated steam of 6 cztmosvheres is fed into
the bottom of the tower in which it is
alloved to expand end is then conducted
into the aczer throuch the water in the
vater well in the normal way. As origi-
nally desicned and constructed the tower .
h=d o woter coil inside of it but exre-
rience shoved this haod tittle effect.
Tre expansion of the steem in the uninsu-
leted tover waos sufficient to bring the
temperature down to the renuired level.
Two thermometers were attached to the
tover, ond were hookcd up:in such & menner
that when theotempernture of the stean
dropred to 99°C & red aight would lisht,
and if it exceeded 102°C & blue one would
licht and if the temperature was beteen
these 1limits a rhite 1ight showed. There-
fore the operator was always &avare of the
temperature of the steam entering the
acer and could adju~t the flow of steom

. APPROVED FOR RELEASE
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from the main line into the tovwer
accordingly. Fxcellent aging conditions,
were claimed, to be maintained xwith
thic arrangement. The capacity of the .
tover has to be calculated on the steam
pressure used ond the size of the ager, }
also the flow 6f steam through the ager ™
. must be taken into consideration. P

o ) SR ROLED S MW PP N RPN N WIS ’

A new idea for en ager and a most
interesting one will be found in the
petent section of this report. i —

Star steamers zre preferred to the
cottage type. While they do not hold
.~ - 8s much, sll types. of colors may be
( ~ ©  gteamed in them as they operate without
: pressure and verr. uniform. results are
obtained. As there is no nressure deve-
loped they are maofe of sheet metal-znd
: have & low capital cost. This t-pe
{ steamer has been well knowvm and is wv=e
for many years in Buropes

———————— — =

This particular operation is
oarried out mainly by conventional i
methods and equipment. .

_ vat, Indigosol, Rapidogen, Naphtol
end other colors on cotton are Tirst
run on & full width washing machine, as
deseribed earlier in this report, to
effect development of the colors. Sub-
sejuent soaping and washing may elso be
done on this range or in some form of
rope washing equipment, Senending on
the nature of the cloth or available
ecuipment. .

- Rayvons are also run on this type . o
machine for development, but some nills ..
have shorter full width develoning boOxes
in tandem with rope washing ranges. These
rope washing set ups are as veried as the
number of mills using them. Some have
boxes similar to phosphate units us®d in
the silk weightinz nrocedure, others nse
a series of dye reels or slop washers
with squeeze rolls. , .

- 19 «
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Ore rope weshing unit encountered
wag cf particuler interest. It wvas of the
reel type with e lerge rubber covered
role ir front with two smaller rubber
squeeze rolls pressing against it, one on

either sides These two squeeze rolls were
edjustable, in thet the amount of pressure

between them snd the lerge roll could be
set, In fact they could be set 80 noO
scueezing asction was excerted, but a space
left between all three rolls. This would
still give mechanical action to the goods
es it pessed through the small space bet-

- ween the rolls, as shown in the sketch,

\/:cij'us 7ABLE SQUEEZE
: . b 3
In most mills it is cormon practice

to treat the printed fabrics with an
enzyme at some stoge in the washing ope-
rations. For instance, fabrics which have
beer run on tkte full width washing machine
a5 the first pert of the washing treat-
ment, are impregnated with the enzyme im
the lest box of the mechine.They are ther
&llowed to stend for same bhours or over
night before further washinge In this manner
all sterches, used in printing, are removed.

Oddly enough meny plents were using
vater soluble celluloses far all their
print pastes and hed not eltered thelr
washing methods., ¥hen this was poimted
out, there wes no ressoneble explanation
offered, but it was the concensous of
opinion thet it was still good practice
to continue to use the enzymes. Some time
they would have sterches again and it
would be necessary step in washing,

APPROVED FOR RELEASE
DATE:AUG 1999 '
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Orenine devices for £0043 in the
rore form are tha some as used in the
States, scutchers, Mount Bre twnes
or by hand,
- Finighing:

Vi e PR VUMY Mo 4 IR

: ' R The Or ing operations 2né evuirment ... .

; o espepinlly fr2mes, have alread;r been

: ' - @isdu=sed. Dryinz after finishing

presgents much the sane nicture.Some

: : finishing of rayons is done on the o
. quetch, dry box tut most of it is

done on the gquetch, pin frame. A few

cloth wrapred -uetches were noted but

the great majority of then were enuip-

ped with rubber rolls. '

g o

<

Cottons are finished almost entire-
lv on the pad, Irame range. ¥Wo separate
starch mongles with subsejuent frarpins,
swing or strz2ight, were noted. The plants
inspected did not, however, do much of
the type of finishing that might rejuire
such a procedure. Cotton calander ejuip-—
ment iwes entirely conventional, with the
usual differences in construction deteil
and form. Plain, rolling, chase and Schrei-
ner calanders, with a few moiré ones are
ased.

R R - T

PV T MR N

Many cotton fzbrics are narped, in
fact, a ver” considerable “yardage is run
4n this menner. Some types of cottons
that are not nanped in the States, cre here,
and most mills have nanping equipmert.

B N S AT T 4 O P o
f

The finishing ejuipment for rayons
after framing is noticeably limited as - .
many fatrics leave the frames as finished.
The mwsuzl ejuipment is emplored, the
-~ silk calander, decatizer nnd palmer. The
palmer has & 1imited use. ) S

NG 1%, S e AR A RO

Finishing agents employed consist
of catine active materizls, some gums, .
' regin finishes and water repellent ...
. finishes. The water repellent finishes
' are probably the largest single items: .
i . msed in the finishing field. Strangely
! enouh while some excellent research
and development work hes been done in
the re~in field, by T.G., these products
have not been extensively used by the

finishers. -1 - APPROVED FOR RELEASE
, ' DATE:AUG 1999
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S5n the wiiole the entire industry
does not producé finishes which =how
K:! great dezl of imagination. There is
e decided lack of awareness 83 to ‘what
can be done to cloth,in finishing, as to
variations in hand and appearance.

The water repellent finishes of -
T.G. called Persistols will be in-
vestigated by the Chemical team and
reported by them. The various resin
finishing materials marketed under '
the trade name Kaurits will be co-
vered in like manner. :

inspection and put up in the

mills visited, showed nothing of
exceptional or unusual interest.

Recommendations:

It is recommended that the use
of Astrazons for military fabrics
be immediately jnvestigated. Sanmples
for laboratory work &re being for-
warded.

Future investigators should make
every effort to visit the machine
manufacturers in the Chemnitz area,
also other machine buillders should be
covered and details of all types aof . -
E : equipment obtained. In this regard a
4 : : . complete investigation of pin frames
' and combination pin and clip frames
3 as built by Kranz of Aachen would be
well worth while, The use of pin
frames for finishing in the United
States should be considered. ,

A e A A Y Y 0 1 YT U N bt A Py
- .

: The effect of heat on synthetic

£ibers has been given considerable

) attention in Germany end technical

T : ~ 4nformation from fiber manufacturers
" and schools or institutes, should be

obtained. . ‘

-22 «
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~ The following pate.ts cre precented
in that they contein mechanical ideas
of particular interest.

Reichspatent
No, 728729
Class 8a Group S T0
E 164050 VII/Sa
December 2, 1942.
To Heinrich Habig A.G. at Herdecke,
Ruhr. =

The famous full width washing machine
consists of several compartments or
reservoirs of wood, iron, etc., arran-
ged in tandem. The cloth 1is run through
the boxes with squeeze rolls between
each unit. Because of leck of space
between units it is imnossible to in-
stall expanders to keer the ecloth
smooth and free of w»rinkles.

Another aisadvontecee to the usual

- type of washing machine is, that, while

the squeeze rolls take out of the cloth
a large amount of the 1izwnid from the
preceeding bath, whatever is left in the
ecloth is carried over to the succeeding
beth.,

This invention nrovides that a
space of - meters be left between the .
compartments or boxes. An overhead
expander is installed ®so that the goods
leaving the squeeze rolls pass imme-
diately over this expander, ¥ollowing
the expander is a series of spray pipes,
under which the cloth passes and recelves
a thorough rinsing before entering the
next compartment. A tray is provided
beneath the spray pipes to catch the
wash water, 210 necessary carrying
rolls are gnstalled.

This extra rinsing completely

‘frees the cloth of any carry over from

the preceeding bath and thus there is

‘no eontamination from one bath to the
.next, . '

-3 -
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The accompanying drawing illnstrates
this device. -

The cloth 2 is paseed through the
compartment 1 then over the expander’,3 and
5, and under tne spray pipes, 4.

L

The éxtba spaca required for the-

lengthier naehine is ofrset by the impro-
-ved wash, .

Tt 19 thererore shoxn that by this

‘simple addition to a full width washing

machine better washings are possible.

COmment-

'.P

Yt is apparent that this machine
was particularly effective in deve-

-loping "Indigosol® 4yed fabrics by the

nitrite process, as it is desirable

to remove the sulphuriec acid, which was
applied in the first box, from the cloth,
as quickly as possible and a build up

of acid from the first box into the second
is to be avoided, -

. Tn other rrocessing it is possible.
that the arrangement might be unnsatis-
factory due to objectionable dilutions

of succeeding boxes.

APPROVED FOR RELEASE
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To Oustav Mark in Herdecke, Ruhr.

This invention concerms a type ' SR
of mandrel pearing for textile print
machine rollers. The brass bezring
now in use has many disadvantages. Due
to the pressure necessary the bearings
heat up, this may cause them to expzand
and the shaft will loosen up, thereby
requiring constant resetting by the
operator, Too much pressure often
breaks the m=ndrel shafts, The great -
amount of pressure excerted on the
print rolls requires considerable
horse power to operzte the machine.

This invention makes use of
roller bearings in a new type bearing
or bousing. '

The following diagram illustrate the
arpliance.

'Fig.l. Cross Section of a cylinder
printing machine,

Fig.2. Longitudinal section of the
- bearing. '

Fig.3. Cross section of the bezring.

The print machine consists of a
large cylinder 1, over which the print
blanket, back grey and printed cloth-
are carried. The print rolls 2, are
distributed around the circumference
5f the oylinder. These rolls are remo-
vable and have removable bearing
blocks 3, at each end. The pressare on
the rolls is excerted through hand
screws 4, and by the counter weights 5,
through jevers 6. Purnisher rolls T,
supnly color from color boxes 8, to
the print rolls 2.

- 05 o " APPROVED FOR RELEASE
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The peg ends 10 of the mandrel 9
_run on the roller bearinzs 11 which
are held in a casing. This casing oan
revolve and turns against the ball
bearing3 1. The ball bearings also
turn against the ring 13.

?he roller bearings revolve against
the sliding piece 14 which is tappered
towvards the ends 16. The peg 19 in thée’
bearing head cen be moved by means ot
the shatt 21. Through the shape of the
peg 19 it is possible to move the e
siiding plece 14 in two directioms., - .

R e AR - o R e i il g n,?

T LT T RTRT IR

This arrangement provides easy

running of the rolls, the abrasion of

the ring against the bsaring 1s elimi-
nated br the ball bearing ring, the _ .
. roller bearing adjusts itself automa- '
. ~ tically, frioction heat is eliminated !

' and considerably less power ig needed

to operate the print machine.

LERNTL Y Ll Lt il Al R o Aliad
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German Patent No.777T4
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.

To Franz Nesletberger.

Hest Treatment of textile material.

The heat treatmerit of textile
material for carrying out chemical
reactions on the fiber at raised tem-
perature is effected either by the
action of dry heat, for instance, by
contact with heated metal surfaces
(drying cylinders), by the action of
rediating heat (heating rlates), by
the action of heated air or heated
gases (drying devices, condehsing de-
vices used in the process of. crease-
proofing) or by treatment with water
vapor of different degrees of tem-
perature and saturation (rapid ager,
cottage steamer). A special procedure
$s the treatment of dved textile ma-
terial with hot oil which, however,
has found no practicel sapprlicetion.

It has been found that for -
carrying out chemical reactions on the
fiber, textiie material may be subjec-
ted to & heat treatment by passing it
through molten metal. The process may
be carried out in such a manner that
the textile web is caused to travel, by

- means of guide rollers, through a bath

of moliten metal contained in a trough.
By suitably selecting the metal or the
metal alloy, the temperature ototreat-
ment may be regulated up to 100 C and
below. Besides by the change of the
temperature, the degree of the resction
may be infiwenced by a variation of the
time during which the textil; material
-4s in toach with the liquid metal. The
1iquid metal has the sivantage of not
adhering to the surtace of the tissue,

According to the &esired higher
or lower tempersture or the required
resistsnce &gainst chemical influences
there &re preiersbly used alloys (lead-
biswuth-ceasian, lsad-hisumth-tin,lead-
tin) or pure wetals (lead tin). The metal
bath may be heated either directly by
Liring oy, KO tdvactageously, by

-2 -
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electric current. In the latter case,
heating elements may be used or the
metal bath, contained in a non-conduo-

ting vessel, is itself used as resistance

in a circuit of respective voltage
vhereby utilisation without loss of
electric energy 1s guaranteed and, at
the same time, it is possible to re-.-.

' gulate the tempersture in the simplest

manner,

The heat trestment in the metal
bath may be effected with moist ss
well 8s with dry goods. By suitable
selecting the time of reaction the
moist goods leave the bath in the ary
state. The water evaporates. The ad-
vantage involved in the heat treatment
in 2 metal bath lies in its being very
economic. The heating of large quanti-
ties of air, as in the case of hot-air
treatnment, is dispensed with. The large
heated surfaces of heating plates or
drying cylinders cause heavy losses
of heat by »adiation. The metal bath
requires only a small space and mAy
easily be insolated so that losses
caused by radiation are avoided to s
large extent. Furthermore, & local . -
overheating of the textile material is
not possible simce the 1iquid metal, -
a good conductor of heat, does mot
allow an accumulation of heat:, To
maintain a constant temperature is
not difficult especially in case O
electric heating. _

The t‘reaggent in the metal bath,
4r it is only zhort duration, may

be performed at & relatively high tempe-—
rature without the material being
detoriated. In this case, the air con-
tained in the fabric obviously aets as
the insolator. On the other hand, the
bed thermal conductivity of the tex-
tile fibers has 8 protective effect.
Moreover, on account of the low spe-
citic heat of the textile fibers the
consumption of heat is smell, since
only a little hezl is carried away

- 28 - _ APPROVED FOR RELEASE
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by the fabric and other carriers
vhich would also have to be heated,
such as air or metal plates, are not
nresent. The metzl bath requires
also very little space as compared
with, for instance, d@rying rlates.

NI

. By sunitable selecting the tenm- -l
perature of the metal bath and the - ,
duration of the reaction (speed of IR -

- : passage of the goods) the effect of

. - the treatment car be greatly used. By
] a very short action of the highly
] heated metal bath the reaction can be
] started in a shock-like mammer, in
4 o ‘vhich case the end of the reac{ion_
1 -~ _takes place during the travel of the
goods through & closed chamber which
prevents a sudden cooiing. On the
other hand, the reaction may also be
1 carried oul so that its course is
i interrupted ‘2t 8 certain stage by
1 suddenly cooling the goods after they
: have left the bath, for instance, by.
blowing cold air on them.

e o

The metal bath forms an oxide-film
on its surface. In order to avoid its

‘ ) destruction and to thus reduce the loss
4 . . by burning due to the formation of
oxides which naturally can be regenerated,
] the goods are introduced through tubes
3 which have & slot-like cross-section
4 and which end below the surface of the
1

bath. Thereby, a very small strip ot

- the surface of the bath is agitated by
. the goods. A further possibility to
: ) reduce the lcss by bvurning consists
‘ in shutting off the atmosphere by
covering the bath with a device which
earries the sbove mzntioned slot- .
1ixe tubings for introducing the goods
and by filliaz tie spuace between. the
surface &i the br7: &ni the cover
with an iaert gas, icr instance,
cerbonic ec!é or wulirogen. The use
of the cover is elso advantageous
for przveutiing losses ceused by
radsstion. Ir i 4 beo chle to

'f

$utredess vie ostoooo 7, vhan starting,
Lyl LG DA A 5‘{‘ T c"pping,
L o wn e : .
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against the noxious influence of a

too long contact with the hot metal
bath, the guide rollers are mounted

in pivots, But it is alse possible to
use 8 stationary system of guide rollers
and arrange the trough contzining the ” -
metal bath so that it may be lowered.

The new process of treating R

textile fabrioes in 1iquid metal may
serve as 8 heat-after treatment in
processes for enhancing the wearing
strength and other properties (of
means of dimethylolurea or formal-
dehyde), in thé process fon rendering

the material crease-prcc? or water-

proof, or in processes for developing
or tizing prints and dyeings obtained,
for instance, by means of vat dyestuffs
or coupling dyestuffs,

Examples:
1, A fabric of bleached cotton is

printed with the following printing -

paste:

100 grams of a -0 ¥ paste of the
e dyestuff ¥Wo.1349 (Schultz,
FParbstofftabellen, Tth ed.)
290 *  of water
80 . of glycerol
350 * of starch-tragacant-thicke-

ning
100 . of caustic soda solution

(38°B&)
80 " of sodium hydrosulfite

——— ——— ——

1000 grams

Directly after printing, the moist
goods are passed througﬁ a bath ot
1iquid metal having the following
composition: v

300 grams of lead
300 . &r tin
200 . °© of cadmium

1000 granms

The temperature of the metal bath is

maintained at 125 C. The daration of APPROVED FOR RELEASE
the passage amounts to ebout 8 - 10 S&—parrpuG 1999 .

conds, Subsequently, the pocds &re
rinsed and soaped et the boil. A wvivia

¥
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'-orange print is obtained.

2. A fabric of bleached sotton is ‘
printed with the following printing
paste:

60 grams of the sodium salt of the
tetra-sulturic acid ester of
leuco-3.3?-dichloro-N-dihydro-
1.5.2%.,1?-anthraquinoneazine

%0 " of thiodiglycol - o B

300 . of water
500, * of starch-tragacanth-thicke-
' ning : '

40 . of a 50 % aqueous solution of
ammonium rhodanide .

30 * of sodium chlorate Jolntion(30 %)

30 * of al % solution of ammonium
vanadate

10 * of ammonia solution (25 %)

1000 grans

Dinectly after printing, the mo st poods
are passed for 6 seconds at 145°C through
the metal bath indicated in Pxample 1,
Subsequently, the goods are rinsed and
soaped at the boil, A vivid end tast blue
print is obtained. c

" s, Alcotton fabric is printed with the

following printing paste:

100 grams of a 20 % paste of dyesturf .
. No. 1220 (Schultz l.c.)

300 - * of water : - :

600 " of carob seed meal thicke- -

' ning (20 @ 1000}

After arying, the fabric is padded on the )

4

padder with the following solution:

S0 grams of oairjtic soda solution . - -
, (38 ©Bg) | B
60 * of sodium hydrosulfite '
100 *  of anhydrous Glauber salt

’ \

After squeezing (100 % absorption of liguid},
the noast goods are. passed for 10 seconds
at 130°C throungh e metal bath of the com—
position indicated in Example 1, subsequent-
1y rinsed thioroughly, oxydised with very

‘ e ide solution and
dnnfted hyd”‘" gene pémx ; RPPROVED FOR RELEASE
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soaped at the boil. A vivid and fast
blue print is obtained. '

L, A fabric of viscose arti#icial si1lk
is printed with the following erin-
ting paste: '

40 grams of a mixtiire of 1-(2?.3?-lydro-
. . xynaphthoylamino)-naphthalene
and the dizzoamino compound of

diazotized l-amino-A4-benzoyl- .

arino-2:5:-diethoxybenzene and
sarcosine :

50 * of glycol mono-ethylether
120 " of diethyl:zxinoethanol
190 *  of water )
600 . of neutral starch-tragacanth
e thickening
1000 grams

DireétlyAafter printing the woist gdods
are passed through a metal bath which
has the composition indicated in Example 1

and which has been heated to 120°C. The

time of passage amounts to 10 seconds.
The material is then rinsed and soaped at
the boil. A full navy blue print, fast
to washing, is obtained. , o

%, A fabric of viscose rayon staple
fiber is padded with the following -
solution:

'8 grams of the substantive dyesturt
Wo. 417 (Schultz l.c.) are
: -dissolved in
892 *  of water ,
so * of’ glycerol and ‘ :
50 . of Glauber salt eare added

1000 grams

After squeezing, tha fabric iS'paésed for
40 seconds at 105 ¢ throggh the following
metal bath heated to 105°C

300 grams of bismatk o .
500 "  of tin o -
300 *  of le=d

rinsed sabsequently and arisi. A fast
brown dyeing is ohizired.

APPROVED FOR RELEASE
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6. A viécoée rayon staple fabric is
padded with the tfollowing solution!

200 grams of dimethylol urea
8% . of water
18 . of anmmonium nitrate.

1000 grams e
The material is then squeezed, dried

‘and pagsod through & metal ba%h heated

to 36C0°C and having the ocomposition R
indicated in Bxample 1, The time of
passage amounts to 20 seconds. The goods
are resistant to creasing.

N R 3 NIRRT TR R PR N TP R AP 24 p

: T. A fabric of bleJchod cotton is prin-
5 ted with the following printing paste:

b g b R )
»

’ 100 grams of & 50 % soletion in buta-

! nol of a water-soluble pre-
condensate of urea, formal-
dehyde and butanol are mixed
with

150 " of a 50 Z solution of a modi-
fied glyptal resin (from 1i-

; ‘noleic fatty acid, phtalic

} , : ’ acid and glycerol’ in xylene

3 . and

3 ’ 200 . xylene

NI o T

PR

AS0 grems

] Into this mixture there are introduced,
while stirring with a rapid stirrer,

100 grams of & 20 ¥ paste of the blue
dyectuff obtainable accor-
dineg to Fxample 2 of British
pateat 453 767, ailuted with

o

3 ) ‘ %@ * of amonia solution (25 ¥)
. ' and o+ C

i - - 420 ¥ ef water
se tha% & wnifornm e#aision is obtained.

The printed gobds are dried and, for 30
seconds, yassed through a metal bath having
the compozition 1gdicated in Bxample 1 . . -
and heated to 1590° whereby the blue priat
43 fixed sc 85 to be tast to washing -
without furiher trestument.

- 3% ~ . APPROVED FOR RELEASE
DATE:AUG 1999

4o

‘e

(ST 2 £

S




B A ]

T o

baad catine, . Bl L

SR T N o N

8. A fabric of Viscose rayon staple
is impregnated with the following
liquor:

2% parts by weight of n-octadecyl-
N N?_ethylene urea
1 part by weight of fatty alcohol
sulfonate .
974 parts by weight of water

1000 parte ’by weight.

After squeezing, the fabric 1s passed
througg the batﬁ mentioned in Fxample 1
at 140
ves the bath in a perfectly dry state,
The time of passage amcunts to about
12 seconds. After this treatment the
tabric is weter-repellant, i.e.water
dropped thereon runs off without
wetting the fabric.

A Process for carrying out chemi-
cal reactions on textile material at
raised temperature, characterized in
that compounds capable of reacting are
arplied on the textile material which
is subsequently passed through molten
metal _

-k -

el

C with such 8 speed that it lea-
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